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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SE99/01593 



I. Basis of the report 



1. With regard to the elements of the international plication:* 
the international application as originally filed 

I I the description: 

pages 

pages 

pages 



J as originally filed 
, filed with the demand 



, filed with the letter of 



I I the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement) under article 19 

, filed with the demand 



, filed with the letter of 



I I the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or fiimished to this Authority in the language in which 
the international application was filed, tmless otherwise indicated under this item. 

These elements were available or fiimished to this Authority in the following language enqlish which is: 

I [ the language of a translation fiimished for the purposes of international search (under Rule 23 . 1 (b)). 
the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation fiimished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 553\ 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I [ contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I [ furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I — I The statement that the subsequently fiimished written sequence listing does not go beyond the disclosure in the 
' — ' international aoolication as filed has been fiimished. . , t . u 

□ The statement that the information recorded in computer readable form is identical to the wntten sequence hstmg has 
been fiimished 

4. 1 I The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheet/fig 

□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally fded" and are annexed to this report since they do not contain amendments (Rules 70. 1 6 
and 70. J 7). 

* * Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) witii regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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Claims 
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Claims 
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NO 


Inventive step (IS) 


Claims 






YES 


Claims 
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Industrial ^plicability (lA) 


Claims 


1-4 
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Claims 
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2. Citations and explanations (Rule 70.7) 

Document cited in the International Search Report: 
US 1496858 A 

The claimed invention relates to a method for homogenization 
of a pressurised emulsion in liquid state, in which the liquid 
is caused to pass at least two concentrically placed 
homogenization gaps. The liquid from one gap meets the liquid 
from one or more of the other gaps at high speed in a 
restricted space. 

The cited document discloses a method for homogenization of 
liquids, at which the liquid is caused to pass through a metal 
block provided with an inlet channel a, channels c and d, 
which first run radially and then axially, and narrow radial 
channels (gaps) e and f. These channels discharge in a 
restricted space g, in which the liquid from channel e meets 
the liquid from channel f at high speed. The channel g is 
connected to a second set of channels c-f, which is connected 
to an outlet channel b. 

In view of the cited document the method according to claim 1 
lacks novelty. 

In claim 2 the expression "narrow surfaces" is unclear, c.f. 
PCT Preliminary Examination Guidelines, chapter III, 4.5. 

To use gaps between a valve seat and a valve cone for 
homogenization of liquids according to claim 2 is considered 
obvious for a person skilled in the art. Also the method 
according to claims 3 and 4 is considered to be obvious. Thus, 
the claims 2-4 do not comprise an inventive step. 
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(11) International Publication Number: 
<43) International Publication Date: 



WO 00/15327 

23 March 2000 (23.0*3.(}0) 



(21) International Application Number: PCT/SU99/01593 
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(72) Inventors; and 
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Ruben Rausings gata, S-221 86 Lund (SE). 
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Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to he republished in the event of the receipt of 
amendments. 



(54) Title: A METHOD OF HOMOGENIZATION 




(57) Abstract 



Tlie invention relates to a method of homogenization of a pressurised liquefomi emulsion, such as milk. The liquid is caused to pass 
at least two concentrically placed homogenization gaps (12, 13) which are formed in the space between two narrow surfaces (10, 1 1) on a 
fixed valve seat (2) and two narrow surfaces (14, 15) on a movable valve cone (1). When the liquid passes the homogenization gaps (12, 
13), a first homogenization takes place. The homogenization is rendered more efficient in that the liquid, when it passes out from one of 
the homogenization gaps (12) at high speed and in a restricted space, meets the liquid out from one or more of the other homogenization 
gaps (13). 
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LNTERNATIONAL SEARCH REPORT 



Intcrnaiional application No. 

PCT/SE 99/01593 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC7: BOIF 5/08 

According lo Inicrnaiiona] Patent Classification flPC) or to both national classification and IPC 



B. FIELDS SFiARCFIED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: BOIF 



Documeniaiion searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,NO classes as above 



Electronic data base consulted during the inlernational search (name of data base and, where practicable, search terms used) 



WPI.EPQDOC, PAJ, US FULLTEXT 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Giaiion of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 1496858 A (RUDOLF KNOLLENBERG) , 10 June 1924 
(10.06.24), page 1, line 89 - page 2, line 10, 
figure 1 



1-4 



I I Further documents arc listed in the continuation of Box C. | x| patent family annex. 



* Special caiegones of cited documents: 

'A* document defining the general state of ihc art which is not considered 

lo be of particular relevance 
'E" erlier documem but published on or after the inlemational filing dale 

'L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another dtation or other 
special reason (at specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior lo the international filing dale but laicr than 
the priority date claimed 



T" later document published after the international filing date or pnoniy 
dale and not in conflict with the application but cited to understand 
the pnnaplc or theory undcrl>ing the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to mvoWe an inventive 
step when the document is taken alone 

'Y* document of panicular relevance: the claimed invention cannot be 
considered lo mvolvc an invenove step when the document is 
combined with one or more other such documcnl^, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 



7 December 1999 



Date of mailing of the international search report 

Z 2 -OV ZCOQ 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 



Authorized oflicer 



Wiva Asplund/MP 

Telephone No. + 46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 

Informaliori on pateat family members 



Patent document 
cited in search report 



Publication 
date 



02/11/99 



International applicalion No: 

PCT/SE 99/01593 



Patent family 
member{s) 



us 1496858 A 



Publication 
date 



10/06/24 
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Applicant *s or agent's file reference 

TP 1291 WO 


FOR FURTHER see Notification of Transmittal of International Search Report 
ACTION (Form PCr/ISA/220) as well as. where applicable, item 5 below. 


International application No. 

PCT/SE 99/01593 


International filing date ( day j monthly ear) 

13 Sept 1999 


(Earliest) Priority Date (dayjmonthjyear) 

15 Sept 1998 


Applicant 

Tetra Laval Holdinas & Finance SA et a1 



Til is international search report has been prepared by this International Searching Authority and is transmitted to the 
applicant according to Article 18. A copy is being transmitted to the International Bureau. 



This international search report consists of a total of 



sheets. 



I X I *5 accompanied by a copy of each prior art document cited in this report. 



1. I I Certain claims were found unsearchable (See Box I). 

2. [ I Unity of invention is lacking (See Box II). 

3. I I The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the 

international search was carried out on the basis of the sequence listing 

I I filed with the international application. 

I I furnished by the applicant separately from the international application, 

I I but not accompanied by a statement to the efTect that it did not include 

matter going beyond the disclosure in the international application as filed. 

[ I transcribed by this Authority. 



4. With regard to the title, | X I ^® ^^^^ approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

I X I ^^xt is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears 
in Box III. The applicant may, within one month from the date of mailing of this inter- 
national search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is: 

Figure No, 2 I I suggested by the appUcant. ^^^^ Tiiuv^s, 

I I because the applicant failed to suggest a figure. 
I X I because this figure better characterizes the invention. 
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cited to establish the publication date of another citation or other 
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'O' document referring to an oral disclosure, use, exhibition or other 
means 

'P' document published prior to the international filing date but later than 

the priority date claimed '&* 



later document published after the international filing date or priority 
dale and not in conflict with the appHcation but died to understand 
the principle or theory underlying the invention 

document of particular relevance: the claimed invention cannot be 
considered novel or caiuiot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step u^cn the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
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DEMAND 

under Article 3 1 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



CHAPTER 11 



Identification of IPEA 


Date of receipt of DEMAND 


Box No. 1 IDENTIFICATIOtNOFTHE INTERNATIONAL APPLICATION 


Applicant's or agent's file reference 

TP 1?91 wn 


International application No. 
PCT/SE99/01593 


International filing date (day/month/year) 

13.09.1999 


(Earliest) Prioriw dats (day/month/year) 

15.09.1998 


Title of invention 

A method of homoqenization 




Box No. II APPLICANT(S) 


Name and address: (Farnih name followed fy given name: for a legal entity, full ojidal designation. 
The address must include postal code and name of country ) 

Tetra Laval Holdings & Finance SA 
Avenue General-Guisan 70 
CH-1009 PULLY 
Switzerland 


Tclqjhonc No.: 

+41 21 7292211 


Facsimile No.: 

+41 21 7292759 


Teleprinter No.: 

045 455811 


State (that is. country) of nationality: 
CH 


State (that is. country) of residence: 

Switzerland 


Name and address: (Family name follmved by given name: for a legal etuity, fUH official desigftation. The address must include postal code atui mme of country' ) 

INNINGS, Fredrik 
Slussvagen 12 I 
S-211 30 MALMO 
Sweden 


State (that is, country) of nationality: 
SE 


State (that is. country) of residence: 

Sweden 


Name and address: (Family name followed by given name: for a legal entity, fjll official designation The address must include postal cede and mme ofcounttyj 

MALMBERG, Rolf 
Sparsnovagen 44 
S-226 52 LUNO 
Sweden 


State (that is, country) of nationality: 
SF 


State (that is, country) of residence: 
Sweden 


1 1 Further applicants arc indicated on a continuation sheet. 
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Sheet No. 2. . 



Internationa application No. 
PCT/SE99/01593 



Box No. Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is agent [ [ common representative 

and I has been appointed earlier and represents the applicant(s) also for international preliminar> exarr.ination, 

I I is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 

[ ] is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
the agent(s)/common representative appointed earlier. 



Name and address: (Familv name followed hy given name: for a legal entity, full official designation. 
The address must include postal code and name of country.) 

BRUNNSTROM, Gunilla 
AB Tetra Pak 
Patent Department 
Ruben Rausings gata 
S-221 86 LUND 
Sweden 



Telephone No.: 

+46 46 362323 



Facsimile No : 



+46 46 137923 



Teleprinter No.: 

132140 TPLUND S 



□ 



Address for correspondence: Mark this check-box where no agent or common representative iilias been appointed and the 
space above is used mstead to indicate a special addr ess to which correspondence should be sent 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

I. The applicant wishes the international preliminary examination to start on the basis of: 
1^ the international application as originally filed 
the description | | as originally filed 

I I as amended under Article 34 

the claims | | as originally filed 

I I as amended under Article 19 (together with any accompanying statement) 
I I as amended under Article 34 

the drawings | | as originally filed 

I I as amended under Article 34 

-* I I The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 

3. I I The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 
from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69. 1(d)). (This check- 
box may he marked only where the time limit under Article 19 has not yet expired,) 
♦ Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or. where a copy of amendments to the claims under Article 1 9 and/or amendments of the international application 
under Article 34 arc received by the International Preliminary Examining Authority before it has begun u) draw up a written opinion 
or the international preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination: .E.ngli,shl 

which is the language in which the international application was filed. 
I I which is the language of a translation furnished for the purposes of international search. 
I I which is the language of publication of the international application. 

I I which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is, all States which have been designated and which are hound hy Chapter II of 
the PCT) 

excluding the following States which the applicant wishes not to elect: 
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See Notes to the demand form 



Sheet No. .3. 



International application No. 

PCT/SE99/01593 



Box No, VI CHECK LIST 



The demand is accompanied by the following elements, in the language referred to in 
Box No. IV, for the purposes of international preliminary examination: 



1 . translation of international application 

2. amendments under Article 34 

3. copy (or. where required, translation) of 
amendments under Article 19 

4. copy (or, where required, translation) of 
statement under Article 19 

5. letter 

6. other (specify) 



For Internationa! Preliminary 
Examining Authority use only 





received 


not received 


sheets 


□ 


D 


sheets 


□ 


□ 


sheets 


□ 


□ 


sheets 


□ 


□ 


sheets 


□ 


□ 


sheets 


□ 


□ 



The demand is also accompanied by the item(s) marked below: 

1. fee calculation sheet 

2. I I separate signed power of attorney 

3. I I copy of general power of attorney; 
reference number, if any: 



4. [ I statement explaining lack of signature 

5. I I nucleotide and 
computer reada 

6. I I oXhcT (specify): 



5. I I nucleotide and or amino acid sequence listing in 
computer readable form 



Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 



Sext to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not cb.ious from reining the demattd). 
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A METHOD OF HOMOGENIZATION 

TECHNICAL FIELD 

The present invention relates to a method of homogenization of a 
5 pressurised liqueform emulsion, in which the liquid is caused to pass at least 
two concentrically placed homogenization gaps. 

BACKGROUND ART 

Homogenization is an industrial process which has long been 

10 employed and whose purpose is, in a fat emulsion such as, for example, 
milk, to shear or split the largest fat globules into smaller fat globules and by 
such means stabilise the fat emulsion. For, for example, milk, this implies 
that cream-clotting is prevented, and the vast majority of all consumer milk 
today is homogenized. 

1 5 Homogenization normally takes place by mechanical processing, such 

that the fat emulsion, which is at a high infeed pressure, is forced at high 
speed to pass through a very narrow gap where the fat globules of the fat 
emulsion are broken up as a result of the turbulence which occurs at high 
speeds and by means of cavitation bubbles which implode in the liquid. The 

20 process takes place during a very short period of time and what happens 
during this brief period is that the speed of the fat emulsion on its passage 
increases while the pressure drops, which results in the liquid coming to the 
boil. 

A homogenizer substantially consists of a large piston pump which 
25 gives high pressure, and a counter-pressure device where the 
homogenization proper takes place. The counter-pressure device, the 
homogenizer valve in turn consists of a pressurised, resilient valve cone, a 
valve seat and a valve housing which surrounds the valve cone and the 
valve seat. The valve cone and the valve seat are normally rotation- 
30 symmetric and are disposed such that between these parts, a radial throttle 
occurs which constitutes a homogenization gap. The height, width and 
length of the gap determine the volume at which the homogenization takes 
place. This volume must be as sHght as possible in order to obtain an 
efficient homogenization. The gap height is reduced at an elevated pressure 
35 on the liquid which is to be homogenized, at the same time as a greater flow 
entails that the gap height is increased. 
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It is often desirable today to employ a lower pressure on the liquid, at 
the same time as the intention is to increase the flow volume. This implies 
that a longer homogenization gap is needed. Various methods for 
lengthening the homogenization gap are known from the patent literature. 
5 Swedish Patent Application SE 9701504-4 discloses a homogenization valve 
in which a number of homogenization gaps are concentrically disposed, 
which thereby gives an increased length of the homogenization gap. 

Most generally, it is insufficient merely to extend the homogenization 
gap. In order to obtain as efficient homogenization as possible, where all fat 

10 globules, for example in milk, are sheared or split into such small fat 
globules that a stable emulsion is obtained. This problem has most generally 
been solved by carrying out the homogenization process in several stages. 

USPS 5,482,369 discloses a further method of obtaining an efficient 
homogenization. This method takes as its point of departure that the 

15 component parts or phases of the emulsion, for example water and fat which 
are both under pressure, are caused to pass through two opposed nozzles so 
that the two jets meet at high speed. The two nozzles are fixed and have a 
very narrow gap where the two liquids are to pass. Milk, which already from 
the outset consists of a mixed, unstable fat emulsion which may contain 

20 naturally occurring particles would, in such a homogenizer, rapidly block 
the narrow gaps of the nozzles and render the process unusable. 

OBJECT OF THE INVENTION 

One object of the present invention is to realise a homogenization gap 
25 which is of optimum design and is controllable for desired flow and 
pressure, at the same time as a more efficient and improved homogenization 
is obtained by utilising the speed at which the liquid passes the 
homogenization gap. 

30 SOLUTION 

This and other objects have been attained according to the present 
invention in that the method of homogenization of the type described by 
way of introduction has been given the characterizing feature that the liquid, 
when passing out from one of the homogenization gaps at high speed and in 

35 a restricted space, meets the liquid out from one or more of the other 
homogenization gaps. 
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Preferred embodiments of the present invention have further been 
given the characterizing features as set forth in the appended subclaims. 

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 
5 One preferred embodiment of the present invention will now be 

described in greater detail hereinbelow, with particular reference to the 
accompanying Drawings, in which: 

Fig. 1 shows, partly in section, a conventional homogenization valve; 

and 

10 Fig. 2 shows, partly in section, a part of a homogenization valve in 

which the method according to the present invention may be reduced into 
practice. 

The Drawings show only those details and parts essential to an 
understanding of the present invention, and the placing of the 
15 homogenization valve in the complete homogenizer, which is well-known to 
a person skilled in the art, has been omitted. 

DESCRIPTION OF PREFERRED EMBODIMENT 

A homogenization valve 20 of conventional type is shown in Fig. 1, 

20 the homogenization valve 20 substantially consists of a valve housing 21 
with an inlet 22 and an outlet 23 for the liquid which is to be homogenized, 
as well as a movable valve cone 1 and a fixed valve seat 2. 

A part of a homogenization valve 20 of the type in which the method 
according to the present invention may be reduced into practice is shown in 

25 Fig. 2. In the preferred embodiment, the valve seat 2 is rotation-symmetric 
and has a central throughflow channel 4 for the liquid which is to be 
homogenized. The through channel 4 constitutes an extension of the inlet 22 
of the homogenization valve 20. From a central plane, the valve seat 2 is 
designed so that it is identical on both sides of the central plane and is, thus, 

30 reversible in the valve housing 21, which implies a doubled service life for 
the valve seat 2. 

In addition to the central throughflow channel 4, the valve seat 2 has a 
throughflow channel 5 for the liquid which is to be homogenized. Along its 
extent, the throughflow channel 5 has a number of narrow connection 
35 bridges 6 which hold together the two concentric parts of the valve seat 2. 
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The valve cone 1, which is also rotation-symmetric, is pressurised, 
normally by a hydraulic or pneumatic piston 24, but may, in simpler 
versions, be pressurised by means of a grub screw which acts via a spring. 
The valve cone 1 is also movable, for example, via the oil in the c}'iinder, in 
5 order to absorb the rapid flow variations which occur in the liquid which is 
to be homogenized. This elasticity is necessary in order to handle the flow 
variations that naturally occur in piston pumps. 

The valve cone 1 in the preferred embodiment is designed such that 
the lower region facing towards the valve seat 2 consists of a separate part 7, 

10 this part 7 being secured on a central part 8 of the valve cone 1. From a 
central plane, the part 7 is designed so that it is identical on both sides of the 
central plane and is, thus, reversible, which implies a doubled service life for 
the part 7 of the valve cone 1. 

In the lower part 7 of the valve cone 1, there is provided a 

15 throughflow channel 3. Along its extent, the throughflow channel 3 has a 
number of narrow connection bridges 9 which hold together the two 
concentric parts of the part 7 of the valve cone 1. 

On the valve seat 2, there are at least two narrow^ planar surfaces 10 
and 11 which each constitute one side of a homogenization gap 12, 13. 

20 Additional homogenization gaps 12, 13 may also occur pairwase and 
concentrically placed, but a homogenization valve 20 with more than four 
homogenization gaps 12, 13 would probably be difficult to manufacture. 

On the valve cone 1, there are likewise two narrow, planar surfaces 
14, 15 which each constitute the other side of the homogenization gaps 12 

25 and 13. The surfaces 10, 11, 14, 15, respectively are placed in register and in 
spaced apart relationship to one another, this being designated gap height 
and is normally 50-200^m. The gap height may be varied with varied 
pressure and flow, in that the valve cone 1 is moved closer to or further 
away from the valve seat 2. 

30 The distance between the two homogenization gaps 12 and 13 is the 

same as the width of the throughflow channel 3. The throughflow channel 3 
may have a slight extension 16 provided in the valve seat 2. Alternatively, 
the valve cone 1 has a completely straight side which consists of the surfaces 
10 and 11 and their extension. The surfaces 10, 14 and 11, 15, of the 

35 homogenization gaps 12 and 13, respectively should be completely straight 
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in order the better to guide the liquid through the homogerdzation gaps 12 
and 13. 

The liquid, normaliy milk, which is to be homogenized is led into the 
homogenizer and is there pressurised at approximately 10-25 Mpa. The milk 
5 normally has a fat content of 0.5-3.5 per cent and is at a temperature of 55- 
80^C 

The liquid is led in through the inlet of the homogerdzation valve 20 
and when it reaches the valve seat 2 the liquid is distributed so that it partly 
passes through the central throughilow channel 4 and partly through the 
10 channel 5. Thereafter, the liquid passes through each respective 
homogerdzation gap 12 and 13 and a first homogerdzation takes place. In the 
passage, a verj^ rapid pressure drop down to 0 Mpa is obtained, at the same 
time as the speed of liquid increases, which results in the liquid beginning to 
boil. 

15 When the liquid from the two homogerdzation gaps 12 and 13 departs 

from the gaps 12 and 13, they v/ill meet at high speed. This contributes to a 
large extent in improving the homogenization. Once the two flows have 
converged together, the speed reduces and the pressure once again 
increases. The liquid stops boiling and the steam bubbles in the liquid 

20 implode. The entire process takes place during a few fractions of a second, 
and in the violent process where the high speed and converging of the two 
flows into one another give rise to turbulence and cavitation, the fat globules 
which are to be found in the liquid are sheared or split into smaller particles 
or globules. 

25 The process takes place in a restricted space, i.e. betw^een the outlets 

from the two homogerdzation gaps 12, 13 and partly in the throughflow 
channel 3, as well as possibly in its extension 16. Thereafter, the ready- 
homogenized liquid passes out through the throughflow channel 3 and 
departs from the homogenization valve 20 through its outlet 23. 

30 Given that the gap height for the homogenization gaps 12, 13 may be 

varied, it is possible, on washing of the homogerdzation valve 20, to increase 
the distance between the valve cone 1 and the valve seat 2 and thereby 
obtain easily washed surfaces. Given that the valve seat 2 and the part 7 of 
the valve cone 1 have hygienic sealings against the valve housing 21 and the 

35 part 8 of the valve cone 1, a hygienic homogenization valve 20 will be 
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obtained which satisfies the requirements of the food industry and which 
may be washed using conventional equipment. 

As will have been apparent from the foregoing description, a method 
of homogenization is realised which combines conventional homogenization 
5 with counter-directed flows, which considerably improves the 
homogenization process. In that it is the homogenization gaps that create the 
counter-directed flows, problems which fixed nozzles entail are obviated in 
respect of the homogenization of milk. 

The present invention should not be considered as restricted to that 
10 described above and shown on the Drawings, many modifications being 
conceivable without departing from the scope of the appended Claims. 
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WHAT IS CLAIMED IS: 

1. A method of homogenization of a pressurised liqueform emulsion, 
in which the liquid is caused to pass at least two concentrically placed 
5 homogenization gaps (12, 13), characterized in that the liquid, when passing 
out from one of the homogenization gaps (12) at high speed and in a 
restricted space, meets the liquid out from one or more of the other 
homogenization gaps (13). 

10 2. The method as claimed in Claim 1, characterized in that the 

homogenization gaps (12, 13) are created in the space between two narrow 
surfaces (10, 11) on a valve seat (2), and two narrow surfaces (14, 15) on a 
valve cone (1). 



15 3. The method as claimed in Claim 2, characterized in that the liquid 

is led into the homogenization gaps (12, 13) through a central throughflow 
channel (4) and a concentric throughflow channel (5) which are provided in 
the valve seat (2). 



20 



4. The method as claimed in Claim 2, characterized in that the liquid 
departs from the homogenization gaps (12, 13) via a throughflow chaimel (3) 
provided in the valve cone (1). 
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